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UNITED STATES PATENT OFFICE.
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 SPECIFICATION forming part of Letters Patent No. 58 5,819, dated July 6, 1897,

Application filed Angust 10, 1896, Serial No. 602,340,

(No model) Patented in England October 11, 1895, No, 19,103, |

To all whom it maly conceri: -
Be it known that we, ARTHUR. MAJOR HU-

GILL, JOHN OVERTON, and ROBERT HENRY

OATL 1Y, subjects of the Queen of Great Brit-
ain and It'eland residing at Liverpool, in the

county ot Laneaster, Engl::md,..have invented

certain new and useful Improvements in
Means or Apparatus for Heating, Evaporat-
ing,and Concentrating Infusions and Liquids,
(for which we have received Letters Patent

in Great Britain, No. 19,103, dated October

11,1895,) of which the followmﬂ' IS a descup
t1011

Our said mventmn relates to improved
means or apparatusfor heating, evaporating,
and concenfrating infusions and liguids.

In the treatment of certain chemicals and:

medicaments in aliquid form and also in the
treatment and preparation of other liquidsit
is sometimes necessary to evaporate and con-

centrate the liquid or infusion so as to in-

crease its strength or density. At presentin

the druggist’s laboratory and in other work

places such evaporation or concentration is
carried on in pans heated from beneath. In

such pans the evaporating and heating sur--
faces are necessarily limited in area, so that
evaporation is slow, and unless agitation is
freely resorted to the portion of liquid next

to the interior of the pan is apt to remain in
that position and deteriorate in quality, while
the depth of liquid is an obstacle to the free
escape of the steam-bubbles. In addition to
this the pans are very apt to boil over and
cause loss or create danger. By means of
our invention we seek to obviate these disad-

ing, and concentrating pr oeesses in a much
more economical, speedy, safe, and effective
manner than heletofme

Speaking br oadly, the gist of our invention
consists in the provision of a flat extended
area or tray heated to the required extent and

the liquid to be concentrated. This thin
stream of liquid is allowed to progress over

the heated area to the delivery end or outlet,

where the concentrated liquid is drawn off.
The open and extended surface of the evapo-
rating-tray provides to the fullest extent for

f1ee and rapid evapomtwn and the constant |

, evaporat-

“adapted to receive a thin stream or spray of |

1

progress of the liguid over the evaporating-
surface prevents all standing or deterioration
by prolonged contact with the heat. The
stream of 11q111d 18 so shallow that not the
slightest obstruction is offered to the {free
vent of the steam-bubbles, and the supply is
also so manageable that no danger of boiling
over is incurred. Such being the principle
of our invention, we will now proceed to de-
scribe means for carrying the same into prac-
tical effect, the said means being illustrated

in the accompanying three sheets of draw--
| 1ngs.

01:1 Sheet 1, Figure 1 is a side elevation of
the evapomtmﬂ' apparatus Fig.2 is an end

elevation at the feed end of thc apparatus.

On Sheet 2, Fig. 3 is a vertical longitudinal
section. Fig.4isan end elevation at the de-
liveryend. On Sheet 3, Fig. 5 1s a plan view.

‘Kig. 6 is a perspective view of the ends of two
of the hollow tubes which compose the evapo- -
I'ig. 7 1s a hori- -
-zontal section of these two tubes, showing the
Tie.
Fig.,
9 shows the stop-lock plates inserted 111130 the
sealed ends of the tubes.

rating-surface of the tray.

means for stopping or sealing the ends.
8 is a vertical section of the said tubes.
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“According to the type of heater and @V&po- .

rator choqen by us for illustration the appa-

ratus consists of ‘an evaporating - tray ‘A,
hinged to a stand B with an inelined top, the |

tmy A being capable of adjustment to any de-

sired angle, so as to incline the surface of the

tray from the supply end downward toward
the deliveryend. The said evaporating-tray
A consists, mainly, of the evaporating-surface
@, which is composed of a number of hollow

tubes a, of copper or other suitable metal,

which are preferably of a square shape with
hog-backed top, as most clearly shownin Ifigs.
6 and S.

surface of the tray.
To unite the tubes together pair by pa,lr

These tubes ¢ are laid side by side,
so as to constitute the floor or evapmatmﬂ'-'
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we use solder and lockmmplates b, (shown at

Fig. 9,) the limb &’ between the two plates O

'shppmﬂ' into a slot ¢’, cut in the end of the

fubes.

slipped into the end of the two adjacent tubes,
we fill in a backing ? of solder or other SUit- |
able metal or material lying flush with the

When the. double plate 6 has been
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ends of the tubes. This makesa most effec-
tual and secure seal for the tube ends. When
the sealed pairs of tubes are all laid together,
a backing of solder or sheet metal unites them
into what is practically one homogeneous
whole, forming the tray-floor or evaporating-
surface a, as already set forth. As steam
or other heatmﬂ‘ fluld 1s circulated through
the said hollow tubes from end to end of the

tray, we form holes ¢’ on each alternate side

at each alternate end of the tubes a, as ap-

- pears, tor example, in Figs. 6, 7, and 8 these
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“holes allowing the steam to flow from one tube |
to another and thus circulate to and fro
through the whole of the tubes composing the

evaporatinﬂ*-suﬁace

It may here be noted that the steam is ad-
mitted to the circulating-tubing « through
the valve cand leaves the tubmﬂ* thfough the

valve d. The evaporating-sur fa,ee eomposed _
| evapor ation and concentration of druggists’

by the tubmﬂ* a is furnished with sides e and

an end e’ to conﬁne the liquids treated on the -
trav, the sides e contracting at' the delivery-

foot of the tray until only the comparatively
narrow delivery passage or spout f is left,

through which the concentrated liguid isrun |

off.

The sides ¢ cover over the soldel-stopped @
ends of the tubes a, so that a neat finish is-

imparted to the %1des of the tray, the ends of
| corrl_wated surface and communicating with

the tubes being invisible.

The tray may either be hinged direct to the
stand B or, ag in the example it may rest
upon & hmﬂ'ed flap g,whichishinged by hinges
35 f'to the hlwher or feed end of the stand B, the |

said flap zmd tray being adjusted to any de-

sired angle by a set-screw i, with hand-wheel
I/, the screw h passing thr ouﬂ'h a nut A2, car-
1led by a fixed eross-stay, extendmw betw een
the sides? of the stand A. At the hlﬂ'hel end
| with a 11qu1d strainer and dlStI‘lblltel at the
| feed end, and exit-orifice at the deliveryend,

of the tray we place a distributing- trouﬂ'h

- geeured to the end e’ of the tray bya selewed
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hollow sleeve j and jam-nuts.
sléevey by a check-nut %'

any convenient source of supply.

The trough 4 is perforated along the foot,
as shown in I‘lg.s 4 and 5.
concentrated is fed by the supply-pipe % into

the trough 4, whence it flows through the per- :
forations in a series of thin: s_-.treams upon the
heated evaporating-surface a.

upon touching the hwhl;} -heated surface athe |
liguid boils and evaporates quickly, at the
same time flowing down theinclined tray-sur-
fEbC@ atoward the delivery-spout f, from which :
it 1s discharged in a concentrated condition.

A flexible pipe
k£ is secured to the outer end of the hollow
Theflexible pipe & |
can be connected to and disconnected from
| tubes having notches at their ends, and lock-
| ing-plates
notches to c,lose the tubes and lock them to-
| gether, substantially as described.

The llquld to be |

Immediately :

o | 585,819

1'he succession of ribs orridges developed by
the hog-backed tops of the tubes areétard the

downward flow of the liquid and also present
a considerably- extended heating-surface to
the liguid. The rate of flow may be increased
or diminished by lowering or raising the ad-
]ustable end of the tray.

The apparatus is very quickly brought into
working order by simply turning on the steam,
and when not required the steam can be as
easily turned off. T'he evaporating-surface a
1s easily accessible and easily cleaned. The
apparatus costs much less than the usual boil-

| Ing=-pans, occupies less space, and is greatly

more effective and economical, owing to the
large area of heating-surface fmd the easy reg-
ulatwn of the heat 1n the tubes by means of
the valves ¢ and d.

~ Although we have specially referred to the
utlhty of our invention as applicable to the

infusions and the like, the apparatus may also
be used in other arts and manufactures where
speedy heating, evaporation, and concentra-

| tion are required.

Vife claim—

1. In combination, the evaporating orcon-

centrating tray, the floor of whieh is composed
of straight D -shaped tubes with rounded
backs, leud closely together so as to present a

each other at alter nate ends, the smd ends
being closed by interlocking plates substan-
t1ally as described.

2. Incombination, an evapomtlnfr -pan, the
floor of which is composed of a number of
straight D-shaped tubes with rounded backs,

said tubes commumcatmﬂ‘ w1Lh each other a,t

alternate ends, the said ends being closed by
interlocking pla,tes the pan bemtT furnished

and mounted and hmﬂ‘ed to a stand, Wlth

means for adjusting the pan to 4a suitable an-
ole; substantially as deseribed.
3. A tray made upof aseries of transverse

ttmﬂ‘ in theends of the tubes and

In mtness whereof we have hereuntosetour
hands in presence of two witnesses.
ARTIIUR MAJOR HUGIILL.
JOHN OVERTO\T
ROBERT IIENRY CATLEY.
Witnesses:
H. G. KENYON,
HENRY KRUGER
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